Finger millet is basis for food security which directly supports the livelihoods of rural majority living in marginal areas in East Africa. Gene action and heritability of blast resistance in GULU-E finger millet was determined from crosses between GULU-E as female parent mated to four susceptible genotypes, using the North Carolina 1 crossing design, to determine nature of resistance. Inoculation of finger millet with a fungus, Pyricularia grisea, which causes blast, was done using one potentially most virulent local pathogen isolate (NGR1) identified from Ngora district, in Odwarat parish, which is one of the pathogen hotspots of eastern Uganda . It was identified following isolate screening trial for virulence in Makerere University, during 2012b. F 1 , F 2 and backcrosses were evaluated under controlled conditions. Disease reaction indicated that resistance was partially dominant and additive, based on mid parent values from crosses. Segregating ratios and Chi-square tests of F 2 populations fitted 13R:3S genetic model, indicating presence of duplicate dominant epistasis at a probability level of 0.05. Broad-sense heritability estimated by the variance components method was high (88.8%) on entry mean basis. Selection for resistant progeny derived from crosses between GULU-E and DR21 finger millet would be most effective in early generations, followed by modified backcrossing at F 3 to the adapted recurrent resistant parent, leading to diversification of a population and derivation of materials for selection for disease resistance. From the study it is possible to accumulate genes for race specific resistance in host cultivars that might reduce development of disease epidemics in some areas. The genetic control of components of resistance and mechanisms of resistance in the host which affect the rate of development of disease epidemic, need to be determined, since they are important variables for durable resistance.
Introduction
Finger millet is basis for food security which directly supports the livelihoods of rural majority living in marginal areas of Uganda. These consist of traditional and new cultivars grown by farmers; however, new high yielding cultivars have been characterised by lack of durability of resistance to blast disease caused by fungus, pyricularia grisea, one of the key biotic constraint to finger millet production in East Africa. Lack of sustainability of resistance is caused by break-down of a single gene, which confers resistance (Takan et al., 2011) . The frequency of break-down of varieties is predicted to increase following the recent variability in weather and this will affect livelihoods of people who depend on finger millet .The breakdown can occur immediately after release or sometimes even before breeding lines reach on-farm. Durability of resistance is a vital component of food security, therefore it is imperative to breed for varieties that are stable.
There are efforts in Malawi and Uganda to breed for durable resistance to pathogen populations in our environment, using locally adaptable varieties. The major components of this control strategy are identification of local genetic sources of resistance and deployment of resistance genes. GULU-E is local variety released in 1960's and grown in north eastern agro-ecology of Uganda and has maintained it's disease resistance reaction through test seasons and locations. It is used as blast resistant check in many pathological studies in testing for virulence and race identification (Adipala and Wandera, 2001) . Therefore, for the purpose of initiating breeding for durable resistance, GULU-E has a potential for providing the necessary genetic variability for selection. However, there is limited information on the nature of genetic inheritance of genes controlling blast resistance in this local variety. This information is important in developing a breeding plan for efficient transfer of resistance into breeding lines, thus leading to development of durable finger millet varieties for release (Getachew Gashaw et al., 2013) . Therefore, the purpose of this study was to determine gene action in GULU-E as a basis of a breeding strategy for incorporating blast resistance on to elite breeder's lines.
Materials and methods

Experimental design
Gene action and heritability of blast resistance in Gulu-E was determined from crosses between GULU-E as female parent, mated to four susceptible genotypes (Table 1) , using North Carolina 1 crossing design producing halfsib progenies that were selfed to F 2 . Inoculation was done using one potentially most virulent local pathogen isolate (NGR1) identified from Ngora district, one of the pathogen hotspots of eastern agroecology and major finger millet growing area (Adipala.E and Wandera. 2001 and Takan et al., 2004) . It was identified following isolate screening trial for virulence in Makerere University during 2012b (Aru et al., 2014) . The F 1 , F 2 , parents and some successful backcrosses making all together 16 entries, were evaluated under controlled conditions high humidity at 96% and temperature of 22 oc necessary for infection. The trial was laid in randomised complete block design (RCBD), replicated five times. Data were taken on five plants per pot. Means subjected to analysis of variance, regression analysis, Chis-square test of goodness of fit and component of generation means.
Inoculation and disease assessment Inoculum preparation was according to nature protocols for preparation of longterm stocks of virulent magnaporthe grisea (David, 2008) . Inoculation was done at 55 days after planting (DAP), corresponding with field resistance, when race-specific genetic factors are more strongly expressed compared seedling stage. At maturity stages (from flower initiation to physiological maturity), proper identification of traits with good adaptations which constitute components of yield in finger millet is possible such as number of fingers, length of fingers and size of seed. In breeding for durable resistance, it is important to accumulate genes for race specific resistance, resulting in decrease of fitness or aggressiveness of the pathogen, which reduces development of disease epidemics (Mukankusi et al., 1999) . Data were taken on area of the leaf covered by lesions (Takan et al., 2002) and on number of days from inoculation to infection of flag leaf (appearance of monogenic chlorotic lesions).These variables indicate the rate of pathogen growth in the plant. The difference between inoculation and infection reflects the differences in the growth rate of the pathogen in the host and is component of partial resistance (Adipala and Wandera, 2001 ).
Statistical analysis
Inheritance of blast resistance was computed using regressions analysis, Chissquare test of goodness of fit and estimation of components of generation means based on theoretical expectations ( Singh and Chaudhary, 2007) 
Results
Variability for flag leaf infection
There was significant variance between genotypes (P<0.001, CV = 25.6 %). The interval from inoculation to infection of the flag leaf provided means of differentiating genotypes ( Table 2) .
Heritability of blast resistance and type of gene action
Results from mid-parent regression on F 2 progenies was significant, with moderate coefficient of regression (b = 0.28), which is narrow sense heritability (Table 3) . Genotypes; IE2790, F 2 GULU-E X KATFM1, BCF 1 DR21 X GULU-E and KATFM1 had the lowest number of days to infection of the flag below the grand mean of 21 days for the population. Meanwhile F 2 GULU-E X KABALE, F 1 GULU-E X DR21 had an average of 31 days from inoculation before infection of the flag leaf (Table 4) . Analysis of change of mid parent from F 1 showed presence of heterosis on either direction for days to infection of flag leaf (Table  5) .
Nature of genetic resistance
Analysis of genes leading to these expression based on segregation ratios of resistant to susceptible genotypes (R: S) and testing their frequencies, we found that F 2 GULU-E X IE2790 and F 2 GULU-E X KATFM1 fitted into 13R:3S segregation ratio indicating the presence of dominant epistasis (Table 6 ).Genotypes F 2 GULUXKABALE &F 2 GULU-EXDR21 fitted in to (15R:1S), an evidence of duplicate gene interaction (Table 7) .
Discussion
Mode of inheritance
Mid-parent regression on F 2 progenies was significant implying that the deviations from regression were significant. The regression equation does not properly explain the relationship between the mean of mid-parent and that of F 2 population. There could be other unaccounted factors such physiological, structural and environmental influencing the phenotypic expression (disease response) not genetically backed. These need to be understood and incorporated in to breeding or integrated in to disease management. Estimation of components of generation means based on theoretical expectations (Singh and Chaudhary, 2007) . Based on scale of 1-5 disease severity ratings for leaf blast modified from Takan et al., 2011 . Scores 1-3 for severity were considered resistant(R) that is 30% of leaf area covered by lesions and scores( 4-5) severity as susceptible(S) with more than 30% leaf area covered by lesions. Significant goodness of fit *P<0.05. 30% leaf area covered by lesions (Takan et al., 2011) . Significant goodness of fit *P<0.05,***P<0.001 Disease severity rating scale of 1-5; Scores 1-3 severity were considered resistant (R) that is 30% of leaf area covered by lesions and scores 4-5 severity as susceptible(S) with more than 30% leaf area covered by lesions (Takan et al., 2011) . Significant goodness of fit *P<0.05,***P<0.001 appreciated. I am also grateful to Makerere University for the Msc. training, the National Semi Arid Resources Research Institute (NaSARRI) for availing the finger millet germplasm, supervision and facilitation to participate in this conference.
